Objective: We sought to determine the predictors of treatment response in simple endometrial hyperplasia without atypia.
Introduction
Endometrial hyperplasia is defined as a proliferation of endometrial glands that may progress to or coexist with endometrial cancer. Endometrial hyperplasia considered to result from unopposed chronic estrogen stimulation. The treatment of endometrial hyperplasia is managed according to the risk of endometrial carcinoma. The classification system that correlates most closely with the risk of malignancy was suggested by the World Health Organization system (WHO) (1) . This classification system includes four categories:
• Simple without atypia • Complex without atypia • Simple with atypia • Complex with atypia A cyclic regimen of medroxyprogesterone acetate (MPA, ie. 10 mg/day for 12 to 14 days each month) is a widely accepted regimen for treatment (2) . A previous study reported that regression was noted in 52 of 65 patients (80%) with hyperplasia without atypia treated with MPA (3) . If regression to normal endometrium does not occur after three to six months, it was suggested that the progestin dose be increased, or a combination of a systemic progestin and the levonorgestrel intrauterine device may be used. Usually obese women are encouraged to lose weight, which has multiple health benefits in addition to reduction of estradiol and estrone production by adipocytes. In a previous study it was concluded that cigarette smoking specifically affects the control mechanisms of intraovarian processes which are responsible for normal luteal function (4) . Body mass index (BMI) was reported to be predictive of sonographic endometrial stripe thickness, which in turn is predictive of endometrial hyperplasia in patients with polycystic ovary syndrome. For every 1mm increase in endometrial stripe in ultrasonographic evaluation, the odds ratio of hyperplasia increased by 1.48 (95% confidence interval, 1.04-2.10) (5). The aim of this study is to assess the predictors of treatment response in women with simple endometrial hyperplasia without atypia.
Material and Methods
Sixty seven premenopausal women diagnosed with simple endometrial hyperplasia between 2010 and 2012 at Dr. Sami Ulus Maternity and Women's Health Teaching and Research Hospital were enrolled for the study. Local ethics committee approval with subjects' informed consent were obtained before the study. Women were administered cyclic oral MPA 10 mg/ day for 12 days of the luteal phase for 3 months and underwent control endometrial sampling after treatment. MPA was preferred in order to make the results easily compared with previous studies in which MPA was the drug of choice. All subjects were evaluated in terms of age, gravidity, parity, BMI, menstrual cycle, endometrial thickness, uterine fibroids, ovarian cysts, serum CA 125 levels, systemic disorders, cigarette smoking. All parameters were used to predict treatment success.
Inclusion criteria were a diagnosis of simple endometrial hyperplasia in premenopausal women with abnormal vaginal bleeding or thickened endometrium, followed by progestin therapy for three months and post treatment endometrial samplings and without previous medical or surgical intervention for any endometrial pathology. Endometrial polyps were ruled out by an office hysteroscopic procedure in women with thickened endometrium. Premenopausal women without any symptoms underwent imaging at least twice, and persistence of an early-proliferative-phase endometrium thicker than 12 mm was an indication for office hysteroscopy and endometrial sampling (6) . The final outcome was categorized as resolution, persistence, or progression based on the findings either at hysterectomy or in the two final, consecutive endometrial samples. Post-treatment specimens were obtained within 3 weeks of discontinuing progestins. Control endometrial samplings were obtained just after menstruation. Patients were excluded if they were postmenopausal, if they had a history of other genital tract cancer, pelvic radiation, or hormonal therapy for breast cancer; or if either pretreatment or first follow-up specimen was unavailable for review. A pathologic review of the pretreatment and first follow-up endometrial specimens was performed independently by two gynecologic pathologists. When the two pathologists differed as to diagnosis, a third gynecologic pathologist was consulted; the majority diagnosis was used. Pathologists were blinded to the final outcome. The pretreatment and first follow-up endometrial specimens were classified based on the WHO criteria for the diagnosis of endometrial hyperplasia and carcinoma (7) . Subject data were collected until resolution, hysterectomy, or loss to follow-up. Resolution was defined as the absence of hyperplasia or carcinoma in a hysterectomy specimen or in a minimum of two sequential endometrial specimens. Persistence was defined as any continued simple hyperplasia during treatment. During transvaginal sonography (TVS), the thickest part of the anteroposterior bilayer endometrial thickness was measured in the sagittal plane. Body mass index was calculated by body weight divided by height squared. Serum levels of carbohydrate antigen-125 (CA-125) were determined with use of the commercially available Tumor Markers CA 125 AxSYM® System (Abbott Laboratories; Abbott Park, IL, USA). All subjects were questioned about cigarette addiction, menstrual cycle, gravidity and parity. A blood loss of greater than 80 mL or lasting longer than 7 days constitutes menorrhagia. Metrorrhagia was defined as light bleeding from the uterus at irregular intervals. Menometrorrhagia was diagnosed in subjects with heavy bleeding from the uterus at irregular intervals. The subjects' smoking habits were obtained from the questionnaire, including current smoking habits, history of giving up smoking, duration of smoking habit and average daily cigarette consumption. A current smoker was defined as a subject who had smoked more than 100 cigarettes and was still smoking (8) . An ex-smoker was defined as having stopped smoking for more than half a year (8) . An ovarian cyst was defined as any collection of fluid, surrounded by a very thin wall, within an ovary larger than about two centimeters. Diagnosis of adenomyosis was considered according to the clinical and imaging findings after ruling out other possible uterine pathologies. Women with refractory hyperplasia were administered 20 mg/ day of metroxyprogesterone acetate for 12 days of the luteal phase for 3 months and underwent endometrial sampling.
Statistical analysis
The statistical analyses were performed using the Statistic Package for Social Sciences (ver. 12.0; SPSS Inc., Chicago, USA). Categorical variables were compared by Chi square test. Correlation analysis was used to show associations. p value <0.05 was accepted as statistically significant. ROC analysis was used to calculate cut off value. Binary logistic regression analysis was used to calculate the odds ratio.
Results
Mean age, gravidity, parity, BMI, endometrial thickness was 44.2±7.2 years, 3.2±1.8, 2.8±1.3, 27.8±5.1 kg/m 2 , 14.1±6 mm respectively (Table 1) . Mean number, size of myoma, CA125 levels were as follows; 1.6±0.9 (range 0-5), 20.1±12 mm (range 6-57), 17.4 U/mL (range 5-104). Persistent hyperplasia was observed in 11 (16.4%) subjects. The symptoms at the time of admission were menorrhagia (n=10), metrorrhagia (n=19), menometrorhagia (n=28), vaginal spotting (n=2) and without any symptom (n=8). There were 35 women without any fibroids, 25 women had at least one fibroid, 7 women had adenomyosis. Endometrial polyp was not observed in any case. Forty-seven women had an ovarian cyst. Seven women had hypertension, 2 women had diabetes mellitus and 2 women had both disorders. Out of 67 women, 8 were smokers. Endometrial thickness was significantly correlated with treatment failure (r=0.293, p=0.015). In the ROC analysis, endometrial thickness was found to be predictive for persistent hyperplasia (area under curve: 0.724, p=0.019, Figure 1 ). Optimal cut off value was calculated to be 16.5 mm with 64% sensitivity, 72% specificity and 91% negative predictive value. The number of persistent hyperplasia in women with and without endometrial thickness greater than 16.5mm was significantly different (7/23 vs. 4/45, p=0.029, Table 2 ). Mean age, BMI and serum CA125 levels were similar between subjects with endometrial thickness of greater and lower than 16.5 mm (p>0.05). The number of smokers and subjects with fibroids and ovarian cysts were similar between groups (p>0.05). Other parameters did not show any significant association with treatment success. The odds ratio of endometrial thickness greater than 16.5 mm for treatment failure was 4.4 (95% CI, 1.2-17.4, p=0.03). All persistent hyperplasia cases responded to higher doses of progesterone therapy.
Discussion
In this study we tried to assess some parameters to predict treatment response in women with simple endometrial hyperplasia and we found that solely ultrasonographic endometrial thickness measurement was significantly predictive for treatment response. Cigarette addiction, menstrual cycle, gravidity, parity and pelvic pathologies (i.e. myomas, ovarian cysts) were not found to be predictive for treatment response. Based on the systematic review of the contemporary literature, 66% of endometrial hyperplasia cases respond to hormonal therapy. Disease persistence was found in 14% of cases ( 9) . In our study population, 16.4% cases were refractory to the treatment. A recently published study questioned the value of endometrial thickness measurement to predict histeroscopic findings and concluded that hysteroscopy should be offered when thickened endometrial is found (10) . In addition to this ,although attempts to introduce noninvasive new diagnostic tools have beenmade, transvaginal ultrasound remained one of the most effective methods to screen endometrial pathologies (11). In another study on endometrial hyperplasia, it was concluded that endometrial hyperplasia can be effectively excluded when the endometrial thickness is less than 7 mm (12) . This data also confirms our hypothesis that endometrial thickness measurement directly gives information about the possibility of endometrial pathology.
There are still concerns about the treatment of endometrial hyperplasia without atypia, previous study concluded that the majority of women with atypical endometrial hyperplasia were managed by hysterectomy and the substantial risk of diagnostic under-call supports this approach to treatment. However, there is no consensus regarding the initial management of women with endometrial hyperplasia without cytological atypia ( 13) . In another study with an aimsimilar to ours, it was found that among 13 clinical non-responders, 84.6% might have associated pelvic pathology. Significant factors predicting clinical nonresponders included a history of prior bleeding, the presence of associated pelvic pathology and treatment using progestins other than MPA. The study concluded that the current regimens of progestin therapy for non-atypical endometrial hyperplasia have high response rates. Patients who fail to have a clinical response should be evaluated for associated pelvic pathology.
Follow-up endometrial biopsy should be offered to the patients, because 7.5% have persistent or progressive lesions, necessitating aggressive treatment (14) . In our study, the most commonly seen pelvic pathologies were not found to be associated with disease persistence. A study estimated the clinical value of CA-125 in the diagnosis of endometrial carcinoma. It was found that there is an important correlation between serum levels of CA-125 and endometrial cancer (15) . Based on this data, we assessed CA125 levels but did not find any significance. Body mass index was found to be predictive of sonographic endometrial stripe thickness, which in turn is predictive of endometrial hyperplasia in patients with polycystic ovary syndrome. For every 1mm increase in endometrial stripe, the odds ratio of hyperplasia increased by 1.48 (95% confidence interval, 1.04-2.10) (5). This data shows the value of endometrial thickness measurement in hyperplasia. Of the known risk factors for endometrial hyperplasia, obesity is the most preventable. Data suggest that higher BMI is associated with endometrial hyperplasia as compared to women with lower BMIs and abnormal bleeding (16) . Contrary to this conclusion, our study did not reveal an association between BMI and disease persistence. Although endometrial thickness measurement is a widely used simple and cheap method, in our literature search we have not encountered a study assessing its predictive value for treatment response in women with endometrial pathologies. This is the first study which shows a significant value of endometrial thickness in predicting treatment response in endometrial hyperplasia cases.
In conclusion, there are concerns about the optimal treatment for simple endometrial hyperplasia without atypia, and this study suggests that endometrial thickness measurement alone may predict response to therapy and this can be used to modify treatment.
